Study of northwest Alaskan ceramic production and distribution patterns has the potential to provide new evidence of coastal hunter-gatherer mobility and social interaction in the late pre-contact period. This research is directed at characterizing potential clay sources and linking ceramic groups to raw-material source areas through instrumental neutron activation analysis (INAA) Though raw materials were collected over a large area, the clay specimens demonstrate remarkable geochemical homogeneity and fall within one of the established ceramic geochemical groups, Macrogroup 2. This suggests that potters may have added little to no mineral temper to the clays and also that what we have termed Macrogroup 2 ceramics were produced in the north and central areas of northwest Alaska. Group 1 and 3 ceramics may be evidence of pottery being brought into the region from elsewhere. Results indicate that ceramics circulated widely around the region and suggest the possibility of areas of greater production perhaps due to an abundance of clay or wood fuels needed for firing. This work lays the foundation for further exploring the cultural processes that underlie these distributions and provides insight into the complexities of hunter-gatherer ceramic production and distribution.
44
This study relies on existing ceramic collections from northwest Alaska. The advantage of this 45 approach is that it allows significant temporal and geographic expansion of the project. The 46 disadvantages of using museum collections include variation in sample sizes from sites available for study, limited provenience and contextual information, and limited information on collection methods 48 in some cases. Information was most limited for collections made by Giddings in the 1940s and 50s at
49
Kotzebue and along the Kobuk River (Giddings, 1952) , but the value of including these relatively large 50 collections from otherwise unstudied areas of northwest Alaska outweighed the disadvantages. A total 51 of 8,395 ceramic specimens from 17 sites spanning the study period ( 52 Table 1 ) were classified according to various technological and decorative attributes using 53 standard ceramic analysis methods (e.g., Rice, 1987) . A subsample of specimens for INAA was selected 
59

Clay and Temper Samples
60
Although study of ceramic production and distribution patterns is possible without direct 61 comparison to geological samples of clay from potential source areas, analyses of clays can aid in 62 connecting ceramic geochemical groups to production locales (Eerkens, 2002; Quinn et al., 2013) .
63
Additionally, surveys directed at identifying raw materials for ceramic production can yield information 64 about the availability and suitability of clays at both local and regional scales. A clay survey was during the survey, and two additional clay specimens were provided by colleagues. Of these, 28 temper Collection methods and an in-depth discussion of survey results are detailed elsewhere
76
(Anderson, accepted); however, key findings of the survey that are important for interpreting these 77 geochemical analyses are as follows. First, clays suitable for making pottery are not universally available 78 across the study area. For example, few clay deposits appropriate for pottery making were identified in 79 the southern part of the study area. Second, there is considerable variability in clay quality and in the 80 nature and density of aplastic inclusions within a given geological deposit. Third, not all sources of clay 81 were used by Native Alaskan potters, despite being located in close proximity to archaeological sites. In 
97
Analyses of the ceramic, clay, and temper specimens were performed at the University of
98
Missouri Research Reactor (MURR) by the Archaeometry Laboratory, and protocols for sample 99 preparation, irradiation, and gamma-ray spectroscopy followed established procedures (Glascock, 1992 ; 
117
were successfully reassigned, and Subgroup 2e was entirely eliminated. The majority of specimens can 118 be assigned to the remaining groups and subgroups ( Eight specimens (Table 6) 
178
Results of this modeling process suggest that all of the clays and clay/temper mixtures are most 179 similar, in general, to our compositional Macrogroup 2, and specifically to Groups 2a and 2c.
180
None of the modeled ceramics produced compositions similar to Group 1 or to Group 3,
181
suggesting that these two compositional groups comprise pottery produced with resources that
182
were not sampled during the survey. Given the coverage of the survey, it is possible that both 183 of these compositional groups represent non-local ceramic artifacts.
Several of the raw clays as well as the modeled ceramic compositions have very low
186
probabilities of belonging to any of the compositional groups we defined. Clays (and modeled 187 ceramics) from Ahteut and the lower Kobuk Valley are not strong statistical matches for any of 188 our groups, suggesting that these raw materials were likely not used for ceramic production.
189
Clays collected from Cape Espenberg have group-membership probabilities of effectively zero,
190
similarly indicating that they may not have been used prehistorically.
192
The ceramic-modeling results allow us to draw some preliminary conclusions regarding the 193 significance of our various compositional groups. Figure 6 shows the 11 different clay sources
194
projected against compositional groups, as well as the effects of adding 50% temper to each of 195 the clays (see also 
292
Kiana area of lower Kobuk (Swenson, 2012; Warner, 1985) . Specimens assigned to Group 1 are 293 present at sites from both these regions, but they are proportionally most abundant in Lopp
294
Lagoon sites in the south. Group 1 is therefore tentatively assigned to the southern region,
295
though additional analyses may show that Group 1 materials originated outside the study area.
296
None of the modeled clay/temper samples are similar to Group 1, further suggesting that these 297 may have come from outside the Kotzebue Sound region. Group 3 comprises only five ceramic 298 specimens, and these too may have originated from outside the region. Group 3 specimens
299
were found at the Cape Krusenstern site complex (1 out of 50 specimens from the site) and the
300
Ambler Island site, located in the middle/upper Kobuk River (4 of 16 specimens from the site).
301
Given the relatively large Cape Krusenstern ceramic data set it seems unlikely that the rarity of 
317
ceramics might be evidence of pottery having been brought into the region from elsewhere.
318
Results suggest the possibility of areas of greater production (e.g., the central Kobuk River)
319
perhaps due to an abundance of clay or wood fuels for ceramic firing.
321
Overall, it is apparent that ceramics circulated widely around the region over time. This Where Si is the elemental abundance in the modeled ceramic, Ti is the elemental abundance of the 7 tempering agent, and Ci is the elemental abundance of the clay. PT and PC are the proportions of 8 temper and clay, respectively, and must sum to one.
9
The probabilities of these modeled ceramic compositions belonging to the largest compositional groups 
13
show a consistent increase with the addition of more temper. Yet it seems unlikely that vessels 14 comprised of more than 50% temper and less than 50% clay would realistically function.
15
Clay specimens (SLA368-371) from the Kotzebue/Cape Blossom area show reasonably high probabilities
16
of belonging to Group 2c, and the mean elemental abundances of these four clays has a roughly 50% 17 probability of group membership. However, the addition of specimen SLA435 as a tempering agent 
26
All of the simulated compositions of raw materials collected from Cape Espenberg have exceedingly low 27 group-membership probabilities for all compositional groups presented here. This is particularly 28 interesting given the relatively large sample of ceramics from Cape Espenberg in the current dataset.
29
Similar to the situation with the first specimen of temper from Cape Blossom, the raw clays from Imuruk
30
Lake shows moderate probabilities of membership in Group 2c; however, the addition of specimens
31
SLA437 and 438 as tempering agents serves to reduce these probabilities significantly. 
